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CK1 Promotes a One-Sided View of Meiosis
PAGE 1049
During the first meiotic division, paternal andmaternal chromosomes are attached to only one spindle pole. This monopolar
attachment is required for meiosis in all organisms that undergo sexual reproduction. Although several proteins have been
identified that promote monopolar attachment, most of them do not appear to be conserved. Petronczki et al. now find that
the highly conserved kinase casein kinase 1 (CK1) is a component of the monopolin protein complex that promotes mono-
polar attachment in budding yeast. Their results suggest that phosphorylation of kinetochore proteins by casein kinase 1 is
important for this key meiotic event.
Focusing in on the Ribosome
PAGE 1065
Ribosomes are ribonucleoprotein complexes responsible for protein synthe-
sis. Although several low-resolution structures of ribosome complexes—
as well as high-resolution structures of individual ribosomal subunits and
‘‘vacant’’ ribosomes (without tRNAs or mRNA)—have been generated,
many questions remain. Here Korostelev et al. present a high-resolution
crystal structure of the T. thermophilus 70S ribosome containing a model
mRNA and two tRNAs. Many structural details of the interactions between
the ribosome, tRNA, and mRNA are revealed. This structure of an entire func-
tional ribosome complex provides a significant advance in our understanding
of the molecular interactions that occur during protein synthesis.
Giving DEPth to GPCR Signaling
PAGE 1079
G-protein-coupled receptors (GPCRs) are abundant transmembrane receptors that sense and respond to cues as diverse
as light, odors, and neurotransmitters. Yet, how specific responses are generated is unclear, as GPCRs initiate signaling
through a limited set of downstream heterotrimeric G proteins. Here Ballon et al. investigate the significance of DEP do-
mains, which are present in many effectors and regulators operating downstream of GPCRs. The authors show that
DEP domains in a yeast RGS (Regulator-of-G-protein Signaling) protein tether it to the appropriate GPCR. These results
suggest that DEP domains in downstream components provide specificity in GPCR-mediated signaling.
Structural Asymmetry in Quorum Sensing
PAGE 1095
Bacteria sense their environment using receptors of the histidine sensor kinase family. How ligand binding controls kinase
activity is not well understood. Neiditch et al. study amember of this protein family, the quorum-sensing integral membrane
receptor LuxPQ. LuxPQ consists of two subunits: a periplasmic binding protein (LuxP) and a cytoplasmic histidine sensor
kinase (LuxQ). Structural and functional studies reveal that binding of the ligand Autoinducer-2 (AI-2) causes a major
conformational change within LuxP, which stabilizes a quaternary arrangement in which two LuxPQ heterodimers are
asymmetrically associated. The authors propose that the asymmetric quaternary structure represses kinase activity of
both LuxQ subunits, thereby promoting quorum sensing.
Aridity Activates Abscisic Acid
PAGE 1109
The phytohormone abscisic acid (ABA) plays a critical role in various physiological processes during the plant life cycle. To
respond to changing environmental conditions, plants precisely control cellular ABA levels; however, themechanism of this
tight control is not well understood. Lee et al. now report that ABA, which occurs in plants in a glycosylated, inactive form,
can be reactivated by the glucosidase AtBG1. Additionally, dehydration stimulates the polymerization of AtBG1, which
increases the activity of this enzyme. The authors propose that plants can accomplish rapid increases in active ABA levels
in response to environmental cues by regulating AtBG1 activity.
The fuROR behind Th17
PAGE 1121
T helper cells are subdivided according to their specialized effector functions. The Th17 subset secretes proinflammatory
IL-17 and is implicated in autoimmune diseases. Ivanov et al. show that Th17 differentiation in response to the cytokines
IL-6 andTGF-b is regulated by theorphan nuclear receptor RORgt.Mice lackingRORgt are resistant to autoimmunedisease
and have fewTh17 cells in the intestinal lamina propria, where they regulate host interactionwithmicrobial flora. RORgt joins
T-bet andGATA-3 asmaster regulators of T helper subset differentiation andmay represent a goodanti-inflammatory target.Cell 126, September 22, 2006 ª2006 Elsevier Inc. 1005
Cation Channel Organization: Eight Is Enough
PAGE 1147 and PAGE 1161
Two papers in this issue elucidate the structural organization of cation channels. Albright et al.
reveal that the RCK domains of KtrAB K+ transporters form an octameric ring that can associate
with two KtrB membrane proteins. Ye et al. report structures of an octameric gating ring of the
MthK Ca2+ channel in closed and partially open conformations in response to Ca2+ binding.
The results suggest that the octameric ring structure applies generally to different kinds of ion
channels and help elucidate the mechanisms underlying the essential process of ligand gating.
Patching Holes in the Plasma Membrane
PAGE 1135
Numerous cellular insults impair plasma membrane permeability, yet cells often survive. Gurcel et al. show that membrane
perforation by a bacterial pore-forming toxin activates a novel survival pathway. The decrease in intracellular potassium
concentrations after toxin damage triggers the formation of a multiprotein innate immune complex, the inflammasome,
which activate caspase-1. Caspase-1 then activates Sterol Regulatory Element Binding Proteins, the central regulators
of membrane biogenesis, to promote membrane repair and consequently cell survival.
Full Speed ahead in Neurotransmitter Release
PAGE 1175
High-speed neurotransmitter release is triggered when an action potential induces calcium influx into nerve terminals. Syn-
aptotagmin-1 is thought to be the calcium sensor for release, and the complexin proteins have been shown to regulate the
SNARE proteins that form the core release machinery. However, it was unclear how synaptotagmin-1 and complexin work
together in triggering release. Tang et al. now show that calcium binding enables synaptotagmin-1 to displace complexin
from SNAREs. Moreover, the competition between complexin and synaptotagmin-1 for the release machinery is essential
for fast release. These results provide a molecular explanation for the unique speed and precision of fast calcium-induced
neurotransmitter release.
Arabidopsis DNA Methylome
PAGE 1189
DNA methylation—an epigenetic modification found in prokaryotes and eukaryotes—is thought
to be a mark for inactive chromatin. Now Zhang et al. report the first genome-wide ‘‘methylome’’
of a higher organism, the flowering plant Arabidopsis thaliana, at a high (35 bp) resolution and find
that heterochromatin and intergenic regions are highly methylated. More surprisingly, over
one-third of expressed genes were found to contain DNA methylation marks. By decreasing
DNA methylation, the authors identified hundreds of genes and intergenic noncoding RNAs with
altered expression levels, proposing an even broader role of DNAmethylation in gene expression
than has been previously suggested.
Pushing the Boundaries of miRNA Target Prediction
PAGE 1203
Huynh et al. develop a new way to find micro (mi)RNA targets using a computational approach. The method uses patterns
derived from known miRNA sequences to identify putative miRNA binding sites in a sequence of interest without relying on
cross-species comparisons. It then determines if any of these binding sites are targeted by particular microRNAs. Out of
226 predicted targets that were randomly selected, 168 displayed miRNA-dependent repression. The results suggest that
individual animal microRNAs can have more than a thousand targets each, and that they regulate many more transcripts
than previously thought by targeting their 50-untranslated regions and coding regions in addition to 30-untranslated regions.Cell 126, September 22, 2006 ª2006 Elsevier Inc. 1007
